OPERATION and MAINTENANCE 
MODEL 250C 6 METER 
Single Sideband Transceiver 


INTRODUCTION 


‘the Swan Model 250C Single Sideband Trans- 
ceiver together with its accessories and optional 
equipment is designed to be used for SSB AM or 
CW ‘communications in the 60-54 me, omateur 
radio bands. MARS frequencies may also be 
covered by using the Model 510X oscillator ac- 
ceasary. 

The Model 250C generates a single sideband 
signal by means of a crystal lattice filter, and the 
trunsceive uperation automatically tunes the 
transmitter to the received frequency. Provisions 
are included in the transceiver for operation on 
either upper or lower sideband, and also for 
reception of AM signals. 

Basic circuitry of the single conversion design 
has been proven in several thousands of the 
popular Swan transceivers, Mechanical, electri- 
cal, and thermal stability is exceptionally high 
All oscillators are termperature compensated and 


voltage regulated. A 250 ke crystal calibrator 
for checking dial calibration is also included. 
Push-to-talk operation is standard, with provi- 
sions for plugging in the Model VX-2 accessory 
Vox unit for automatic voice control. Other ac- 
cessories which may be added include the Model 
210 External VFO, and the Model NS-1 Noise 
Silencer. These accessories plug directly into 
sockets provided for them on back of the 250C. 


With a suitable power supply, operation may be 
fixed, portable, or mobile. Power input is rated 
at 240 watts, PEP, on single sideband, 180 watts 
on CW, and 75 watts on AM. The basic trans- 
ceiver includes automatic gain control (AGC), 
and grid block CW keying. 


Recommended power supplies are the model 
117-XC for ac operation and model 14-117 for 
12-volt de operation. 


SPECIFICATIONS: 


FREQUENCY RANGE 
50-54 me, 


POWER INPUT 


Single Sideband, Suppressed Carrier: 
240 watts, PEP. 
180 watts, CW input. 
75 watts, AM input, 


DISTORTION 

Distortion products down approx. 30-db. 
UNWANTED SIDEBAND SUPPRESSION 

Unwanted sideband down more than 40 db. 
CARRIER SUPPRESSION 

Carrier suppression greater than 50 db. 


RECEIVER SENSITIVITY 


‘Less than 0.5 microvolt at 50 obms impedance 
for, signel-plusnoise to noiee ratio of 10 db. 
Noise figure better than 3 db. 


AUDIO OUTPUT AND RESPONSE 


Audio output, 4 waltx to 32 ohm load. Re- 
sponse essentially flat from 300 to 3000 eps in 
both receive and transmit 


TRANSMITTER OUTPUT 


Wide-range Pi-network output matches an- 
tennas essentially resistive from 15 to 500 
ohms impedance. 


METERING 


‘Power amplifier cathode current 0-400 ma. on 
transmit. S- Mctor 0-70 db over S9 on receive. 
Relative output in Tune mode. 


FRONT PANEL CONTROLS, 


CAL-REC-TRANS-CW-TUNE. AF-RF Gain. 
Mic. Gain. Cerrier Belence. PA Plate Tune. 
PA Grid Tune. PA Load. KC Tuning Diel. 
MC Tuning Dial. LSB-USB-AM REC. 


REAR PANEL CONTROLS 
AND CONNECTORS 


Bias Adjust. CW key jack, Jones plug power 
connector. Vox connector, Antenna jack, S- 
Meter zero, Auxiliary relay switching. Cut- 
board VFO connector. Noise blanker connec- 
tors. 


VACUUM TUBE COMPLEMENT 


V1 GEW6 VFO Amplifier, 

V2. 12BE8 Transmitter Mixer 

v3 6 Driver 

V4 61468 Power Amplifier 

Vo 6146B Power Amplifier 

V6 6CW4 Hirst RF Amplifier 

V7 GCW4 Second RF Amplifier 

V8 GHAS Receiver Mixer 

V9 SEW6 First IF Amplifier 

‘V10 12BAG Second LF plier 

VIL 12AX7 Product Detector/Receive Audio 
Vi2 GBN8 AGC Amplifier/Rectifier 

Vi3 6CK6 Audio Amplifier 

‘Vis 4788 Balanced Modulator 

V5 12BA6 Carrier Oscillator 

Vi6 12AX7 Mic. Amplifier/Transmit Audio 
Vii GA2 Voltage Regulator 

Vi8 12BA6 250KC Calibrator 


DIODE AND TRANSISTOR COMPLEMENT 


QI .2N708 Oscillator 

Q2Z —.2N706 Emitter Follower 
Q32N708 Buffer Amplifier 

i701 IN2974A Zener voltage regulator 
1901 Relay Silencing Diode 

D192 AGC Charging bypass 

D401 IN34A Relative Output Diode 


POWER REQUIREMENTS 


Filaments 12.6 volts, 4.5 amps, ac or de 
Relay 12 volts de, 250 ma. 
Bias =110 volts de, 100 ma. 


Medium voltage 275 volts de, 150 ma. 
High vollage 800 volls de, 300 ma. Peak 
Trans. 


DIMENSIONS AND WEIGHT 


Height 544 in. Depth =I in. 
Width = 13in. Weight 17% Ib. 


MODEL 2500 TRANSCEIVER 


A. CIRCUIT THEORY 


GENERAL DISCUSSION 


‘The Swan 250C transceiver provides single side- 
band, suppressed carricr transcciver operation, 
and generates the single sideband signal by 
means of « erystal lattice filter. To permil a logi- 
cal discussion uf this mode uf operation, certain 
definitions are nevesmry, In a normal AM signal 
{double sideband with carrier), a radio frequency 
signal is modulated with an audio frequency 
signal. This is considered by many te be merely 
4 case uf varying the amplitude of the carrier at 
an audio rate. In fact, however, there are actually 
sideband frequencies generated, which are the 
results of mixing the RF and ‘the AF’ signals. 
These sidebands are the sum of, and the differ- 
ence between the two heterodyned signals. In 
the detection of this conventional AM signal, the 
two sidebands are mixed with the carrier ta re- 
cover and reproduce the audio intelligence. This 
is an inefficient means of transmissinn, because 
only 25 percent of the transmitted power is used 
to transmit intelligence, There are other atten- 
dant, drawbacks, also. ‘The bandwidth of AM 
voice transmission is approximately 6 ke, while 
the actual demodulated audio is only approxi- 
mately 3 ke. The result is inefficient use of the 
frequency band, and over half of the alloted band 
is unusable due to heterodynes, interference, and 
congestion. 


In the single sideband, suppressed carrier mode 
of trunarnission, only one of the sideband signals 
ix transmitted, The other sideband and the car- 
rier are suppressed to negligible level. In addi 
tion to increasing the transmission efficiency by 
a factor of four, single sideband effectively 
doubles the number of stations or channels 
which can be used in a given band of frequencies. 


It should be remembered that in the single side- 
band, suppressed carrier mode of transmitting, 
the unwanted sideband and carrier are only sup- 
pressed, not entirely eliminated. Thus, with a 
transmitted signal from a transmtiter’ with 40 
db. sideband suppression, the other or unwanted 
sideband will be present, and will be transmitted, 
but its level will be 40 db below the wanted side- 
band. When this signal is received at a level of 
20 db over S9, the unwanted sideband will be 
present at a level of approximately S5. The same 
is true of earrior suppression. With carrier sup- 
pression of 50 db, and a signal level of 20 db over 
59, carrier will be present at a level of approxi- 
mately 83 lo 4. 


In the Model 250C transceiver, the single side- 
band suppressed carrier signal is generated by 
the erystal lattice filter method. For details, 
refer fo the schematic diagram and to Figures 
1,2, and 3. 


SIGNAL GENERATION 


When the push-to-talls switch on the microphone 
is pressed, the transmitter portion of the trans- 
ceiver is ‘activated, and it generates a single 


+ sideband, suppressed carrier signal in the follow- 
ing manner. Carrier is generated by V15 Carrier 
Oscillator, which is a Pierce oscillator with the 
crystal operating in parallel resonance. This 
stage operates in both the transmit and receive 
modes. Whe 'fransmitting, the RF output of the 
oscillator if..\jected into the control grid of the 
balanced Niduletor, V14. This balanced modu- 
lator is a beam deflection tube, and operates 
similar to a cathode ray tube in that the electron 
beam from the cathode is deflected to onc output 
plate or the other by the charge appearing on the 
deflection plates. The carrier signal fed to the 
contral grid of the balanced modulator appears 
‘on both plates of the cutput. The two plates are 
connected to Transformer 21401 in push-pull, 30 
the carrier signal cancels itself out in Z1401. The 
deflection plate DC voltages are adjusted by 
means of the carrier balance contro! so that the 
RF being fed to the output plates will cancel out, 
and the output from Z1401 will be zero. Audio 
signals from the Microphone Amplitier, V16, are 
applicd as a modulating voltage to one deflection 
plate, and the two sidcbands resulting from the 
carricr signals appear in the output of transform. 
gf ZM01. Carrier suppression 1s epproximately 


‘The double sideband, suppressed cartier signal ia 

then coupled from 'the sccondary winding of 

21401 to the crystal filter, which suppressed the 

lower sideband, and permits only the upper side- 

band to be fed to the First IF Amplificr, V. The 

carrier frequency in generated at approximately 
ADR ke: 


‘The crystal filter is designed with a passband ex- 

tending from 10,898.3 to 10,901.1 ke at the 6 db 

ints. Thus, only audio modulation from 300 to 
100 eycles ix pawed by the filter. 


Ql, the VFO 2N706 Oscillator, operates in the 
common base configuration as a Colpitts oscil- 
latur. Q2, the Emitter Follower is used for isola- 
tion and impedance matching purposes. The 
extremely good regulation achieved through 
ig the Zener diode regulator DI701 across the 
supply voltage, also contributes to the sta- 
ty. Q3 is a Buffer Amplifier stage which 
provides further isolation. The VFO in the Model 
250C exhibits good stability ofter the initial 
warm-up period. Drift from a cold start will be 
approximately 2 ke for the first hour. After the 
initial warm-up period, drift will be negligible. 


‘Whe single sideband, suppressed carrier signal 
irom the First 1F Amplifier is fed to the Trans- 
mitter Mixer, V2, where it is heterodyned with 
the VFO signal. The resultant signal at the de- 
sired transmit frequency is amplified by the 
Driver, V3, and the Power Amplifiers, V4 and V5. 
‘The signal from the VFO Amplifier is initiated 
in the transistorized VFO-Emitter Follower cir- 
cuit QI, Q2, and Q3. The signsl from the VFO 
is routed to the VFO Amplifier. 
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MODEL 250C TRANSCEIVER 
A, CIRCUIT THEORY (Cont.) 
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FIGURE 2 BLOCK DIAGRAM, TRANSMIT MODE 
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| FIGURE 3 CRYSTAL FILTER. TYPICAL CHARACTERISTIC 


1 MODEL 250C TRANSCEIVER 
A. Circuft Theory (cont.) 


TUNE AND CW OPERATION 


Normally, the frequency of the carzier oscillator 
is approximately 300 cps outside the 6 db pass- 
band of the crystal lattice filter. In TUNE posi- 
tion, to enable the transmitter to be tuned to the 
maximum power output condition, the fequency 
of the carrier oscillator 1s moved approximately 
00 eps to place it well within the passband of 
the crystal lattice filter. At the same time, one 
deflection plate of the balanced modulator is 
grounded, unbalancing the modulator and allow- 
ing full carrier input for Luning purposes. A simi- 
lar procedure is followed for CW to allow full 
carrier output during CW operation. During CW 
operation, the cathode VIGA is disconnected from 
ground, This allows CW operation with no acci- 
dental audio modulation from the microphone. 


RECEIVE 


In RECEIVE position, or at any time when the 
transmitter is not in TRANSMIT, all circuits 
used in tranumitling are disabled through the 
relay controlled circuits, K1, K2. The relays are 
energized for tranamilling and de-energized for 
receiving. Relay K2, when de-energized, connects 
the antenna to the receiver input coil, L602, and 
to the First Receiver RF Amplifier, V6. L601 is a 
88 me. trap for TV “birdies” from Channel 2 und 
41.804 is a 28 me. trap. The interstage coils, 1.701- 
702 couple the Second Receiver RF Amplifier, V7, 
to the control grid of the Receiver Mixer, VB. The 
Jocal oscillator signal from the VFO Amplifier is 
now used to heterodyne the received signal to the 
IF frequency. Ail IF amplification is aecomplish- 
ed wt this frequency, nominally 19.9 me., through 
V9 und Vi0 IF amplifiers. In the Produet Detect- 
or VIIA, the TF signal ix heterudyned with the 
carrier frequency yenerated by the Casrier Oscll 
Tator, V6. The resultant xudio signal is then am- 
plified by VIIB, which then couples to V12, the 
AGC amplifier, and V13, the output audio stage. 


FREQUENCY CALIBRATION 


Frequency calibration of the Model 260C is in 5 
ke increments on the 0-500 ke vernier tuning dial. 
Accuracy of this dial reading depends directly on 
the setting of the Megaeycle Dial. When it ix set 
to minimum frequency, (maximum tuning capa- 
rity}, it will be at the 50 me mark, and zero on 
the vernier dial will be 50 me, Tuning the vernier 
dial will then change the frequency from 50 to 
50.5 me. Other .i me segments, (500 kc), are cov- 
ered by turning the Megacycle Dial up in fre- 
quency in .5 me steps 

‘Dial accuracy and tracking are quite good on 
the 250C, but eaution must always he observed 
when operating near band edges. The 250ke crys- 
tal calibrator built into the 250C is useful for this 
purpose. However, its frequency should be 
checked from time to time against WWV or sume 
other known standard. 


TRANSMIT AND RECEIVE SWITCHING 


‘Transmit and receive awitching is performed by 
relays K1 and K2. In TRANSMIT position, only 


those tubes that operate in the transmit mode are 
operative, all others being biased tn cutoff 
through the relay contacts. In the RECEIVE posi- 
tian, with the relays de-energized, the tubes that 
are used only in transmit are cut off in the same 
manner. Relay K2 when de-energized, feeds sig- 
nals from the antenna to the receiver, and is used 
also to control external switching cireuits. 


FOWER RATING 


‘The Swan 250C is capable of 240 watts, PEP input 
under steady state two-tone test conditions, when 
operated with any of the recommended power 
supplies. The peak envelope power, when voice 

ulated, is somewhat greater, typically 260 
watts, or more. 


Recommended power supplies produce a no-load 
plate voltage of approximately 925 volts. Under 
‘TUNE conditions, or CW operation, this voltage 

drop to approximately ‘740. volts, Under 
steady state two-tone modulation, the voltage 
will drop to approximately 770 volts, If the power 
amplifier idling current Is 40 ma, and the two- 
tone current, just before flat-topping, is 220 ma., 
the peak two-lone current will be 320 ma. Under 
these conditions the PEP input will be 770 volts 
time $20 ma, = 240 watts. Under volee modula- 
tion, because average power is considerably less, 
the ‘power amplifier plate and screen voltages 
will be maintained higher, even during voice 
peaks, by the power supply filter capacities. Peak. 
plate current will therefore also be higher than 
with two-tone test conditions, Readings of cath- 
ode current will not reflect this power input, 
however, because of the damping in the cathode 
current meter. Cathode current readings under 
normal voice input should not excced approx! 
mately 125 ma 


B. INSTALLATION 


GENERAL, 


‘The Swan 250C transceiver has been designed to 
provide the utmost in ease of operation, stability, 
versatiJity, and enjoyment. Maximum enjoyment 
From your Swan will depend to « great extent on 
the installation. For fixed station or portable use, 
operation with the Model 117-XC power supply 
provides a compact arrangement with maximum 
‘ease of operation. All switching is performed in 
the transceiver. For mobile installations, the 
Model 14-117 supply provides similar switching 
arrangements, and speaker output may be fed 
through the car broadcast receiver speaker. 


POWER SUPPLY 


‘The Swan Models 117-XC ur 230-XC Power Sup- 
plies provide all necessary vollages required by 
the transceiver for AC operation. The supplles 
come equipped with a pre-wired plug and cable, 
all ready for plugging into the transceiver. The 
Model 14-117 supply for mobile operation in- 
cludes all necessary cables, connector plug, fuses, 
and installation hardware. ‘The Jones plug for 
connection lo the transeeiver ts furnished with 
the unit, 
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1 MODEL 250¢ TRANSCEIVER 
B, Inatallation (cont,) 


Power requirements for the Swan 250C are listed 
in the following table. Pin connections to the 
Jones type power connector are listed as an aid in 
connecting other brands or home-brew supplies. 


EXTERNAL CONNECTIONS 


Audio output from the transceiver is provided at 
pin 12 of the Jones plug. The other speaker lead 
goes to the common chaésis ground at pin 6, Out- 
put impedance is between 3 and 4 ohms. For 
mobile installations, the car broadcast speaker 
may be uscd, in which case a DPT selector 
switch should be installed to select the broadcast 
receiver or transcelver output. (See Page 17.) 


EXTERNAL SWITCHING 


On the rear of the 250C chassis is 3 three lug ter- 
minal connection for external switching. These 
connections are marked “R” (receive), “C” (com- 
mon), aad “TY (transmit), When in the receive 
position the “R” and “C” terminals are connected 
and in transit the “T” and “C” terminals are con 
nected, These: connections are made through re- 
lay K2 and are used for switching an antenna 
relay, a finat amplifier, ele. 


JONES PLUG CONNECTIONS 


———— 


Pin] Nominal | Minimum | Maximum 


Fee | [28 BR | RS | HOARE. 
gstue | gL 288 ¥BC | ms wwe | s25 voe 
Bete | 5 iBPRRS | 99 vnc | 0 voe 
Taaet | fie, [usw [aay 
Bem | [MBE [se ve [us vnc 
Fores 

MICROPHONE 


‘The microphone input is designed for high im- 
pedance mlerophones only. The choice uf micro- 
phone is important for good speech quality, and 
should be given serious consideration. The crys- 
ial lattice filter in the transceiver provides ail ihe 
restriction necessary on audio response, and fur 
ther restriction in the microphone is not required. 
11 iy more important to have a microphone with 
a smooth, flat response throughout the speech 
ranye. The microphone plug must be 2 standard 
4% in. diameter three-contact type. The tip con- 
nection is for push-to-talk relay control, the ring 
connector is the microghone terminal, and the 
sleeve is the common chassis ground. The miero- 
phone manufacturer's instructions should be fol- 
lowed in connecting the microphune cable to the 
on 
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plug. With many mferaphones, the push-to-talk 
tion :nust be pressed to make the microphone 
operative. For VOX operation, this feature may 
‘be dixabled, if desired by opening the microphone 
case und permanently connecting the contacts 
which control the microphone. 


ANTENNA 


Any of the common anlenna systems designed 
for use in the 8 meter amateur band may be used 
with the Swan transceiver, provided the input 
impedance of the transmission line is not outstde 
the capability of the pi-output matching network. 
‘The transmission line should be of the coaxial 
exble type. An antenna system should show a 
slunding wave ratio of less than 2:1 when using 
50 or 75 uhm coaxial transmission line. If open- 
br balanced type transmission Tine is used 
with the entezina, a suitable antenna tuner is re- 
commended between the transceiver and the 
feedline, Various types of antennas are available 
from your dealer, and for the antenna builder, 
many are described in the amateur handbooks, 
also available from your dealer. Remember thal 
even the most powerful transmitter is useless 
without a proper and efficien', antenna system, 


©. OPERATION 
Befure connceting any cables tn the Swan 2506 
perform the following steps: 

1. Rotate the PA BIAS control on the rear 
chassis apron, fully counter clockwise. 

2. Rotate the CAT, - REC - XMIT- CW - TUNE 
SWITCH on the lower left of the front 
panel to REC. 

3. Rotate the RF GAIN Control counter clock- 
‘wise to operate the power switch to OFF. 


POWER SUPPLY AND ANTENNA 
CONNECTIONS 
i. Connect the 50 to 75 ohm antenna feedline 
to the coaxial connector on the rear chassis, 
panel. 
2 Connect the power supply cable to the 
Jones connector on the rear chassis apron. 
4. Connect the power supply to the proper 
voltage source. 


DANGEROUS HIGH VOLTAGE IS PRE- 
SENT ON THE PLATE OF THE POWER 
AMPLIFIER WHENEVER THE POWER 
SUPPLY IS ENERGIZED. NEVER TURN: 


POWER ON WHEN THE POWER AMPLI- 
FIER COVER IS REMOVED. HIGH 
VOLTAGE IS ALSO PRESENT AT PIN 
EIGHT OF THE POWER PLUG. 


es CONTHOL FUNCTIONS 


ON-OFF SWITCH 


CAR, BALANCE Controls potentiometer R- 
{On AF & RF Gain Turns power supply on and 


1410 in the balanced modula- 


Knob) off. tor deflection plate circuit, 
and pemits nulling out the 
CAL-REC-XMIT-CW-TUNE carrier. 
Calibrate ‘All voltages are applied to BrCAIN. Genbrals, svariable: <ses)stor 
‘Transceiver. Grounds catb- * e 
of receiver mixer VB, RF 
ode: or N18. Removes: eroung: Amplifier, V9 and V10 TF 
froin cathode o! i Amplifiers. 
Receive All voltages are applied to AV GAIN Controls potentiometer_R- 
transceiver. 1301 in grid circuit of VIS 
AF Output, and control 
Xmit 42 volt de slreuit through re audio volume. 
Ag teagan FUNCTION Changes transceiver trom 
ceive are biased to cutoff. SWITCH USB to LSB or AM Mode. 
VERNIER KC Controls C2010 in frequency 
cw All circuits for transmit are TUNING determining tank cirevit of 
energized, as above. Capaci- VFO, 
tator C1503 in the carrier us- 
cillator is removed from VERNIER MC Controls C2015 in VFO. 
ground. Carrier must be in- TUNING 
serted with CAR. BAL. con- 
trol, PA GRID Controls C105 in plate tanks 
ot tronsmitter mixer and 
Tune Same ws CW except that ear. driver. 
ier Js fully. doserted,, atx PA TUNE Controls C405 on pi-network 
meter reads relative ontpot. to sane’ final power ampli: 
Mie. Gain Controls potentiometer _R- iepe eeia rerenanee: 
1603 in the grid of VI6A and PA LOAD Controls C404 in picnetwork 


controls amount of audio to 


to match impedunce of out. 
the balanced modulator. 


put load. 

RECEIVE OPERATION (a) Preset PA GRID control to 10 o'clock 
position. 

1, Rotate the RF GAIN Control clockwise to (e) Preset PA LOAD to mid-pusiti 
full clockwise positio. The power switch : 
will operate applying filament, relay, bias, (f) Sct tuning dial to desired operating fre- 
mediutn, and BOO volt high voltage #0 the queney. 
transceiver, {g) Sel AF GAIN control to approximately 

12 o'clock position. 


on, 


2. Wait approximately one minute to allow the 


tube filaments to reach operating tempera- 
ture. During this peried, perform the fol- 
lowing steps: 


{a) Rotate MIC. GAIN fully eounter-clock- 
wise. 

(b) Rotate CAR. BAL. control to the mid- 
seale position, with white dot on knob 
aligned with the long index mark on the 
panel 


(e) Preset PA PLATE control to (0 o'clock 
position. 


(h) Set receiver function switch to either 
LSB, USB or AM, whichever mode is 
desired. 


Adjust the PA GRID control for maximum 
receiver noise, Then tune across the band 
for signals. 


‘The main tuning knob is labeled MC. Range. 
To tune the lower 500 KC of the 6 meter 
band, set this control to the 50 me index 
mark. To tune higher in the band, the main 
tuning control must be advanced \5 me (500 
KC) al a time. 


Hee gen cae — un bearineuiesaetite a= + 


5, The 250 KC calibrator will prove useful in 
setting the mein tuning dial to an exact 
250 KC multiple. 


NOISE SILENCER 


On the rear of the 250C chassis are three phono- 
jacks for the SWAN NOISE SILENCER. ‘These 
jacks are marked IN, -10V, and OUT. For installa 
in instructions see page 25 


RECEIVER TUNING—IMPORTANT, 
READ CAREFULLY. 


Precise tuning of a single sideband signal is very 
important, Do not be satisfied to merely tune un- 
til the voice can be understood, but take the 
extra care of sctting the dial to the exact spot 
where the voice sounds natural. Above all, avoid 
the habit of tuning so that the vuiee is. pitched 
higher than normal. This is an unfortunate habit 
practiced by quite a number of operators. The 
following points help to explain the effects of 
mistuning: 


1. If you tune so the received voice is higher 
than normal pitch, you will then transmit 
off frequency, and your voice will sound 
lower than normal pitch to the other sla- 
tion, He will probably retune his diel to 
make you sound right. If you keep this up, 
you'll gradually waltz one another across 
the band. If both of you are mistuning tu an 
unnatural higher pitch, you'll waltz across 
the band twice as fast. (And someone will 
no doubt be accused of frequency drift.) 


2, Mistuning results in serious harmonic dis- 
tortion on the voice, and should be quite 
noticeable to the average ear. Some will 
claim that if they don't know how the other 
person's voice actually sounds, they can't 
tune him in properly, but this is not true. 
With a little practice, it will be fairly casy 
to tell. Some voices are relatively rich in 
harmonies, and are easier to tune in than 2 
person with # “flat” voive. Also, « transmit 
ter which 1s being operated properly with 
low distortion will be easier to tune in than 
one which is being overdriven and is gen- 
erating excessive distortion. There is no 
mistaking when you have a station tuned 
right on the nose 


3. A vernier control for receive frequency, 
sometimes referred to as “incremental tun- 
ing,” ix not available on the Swan 250C. 
Such a device is not necessary if proper 
tuning habits are oxcreised. 


4. Your Swan 250C will automatically trans- 
mit on exactly the same frequency as the 
one to which you are listening. There is no 


adjustment for making them the same, since 
by using the same oscillator for both send 
and receive, it happens automatically. If 
separation of receive and transmit frequen 
cy contral ix desired, the model 210 VFO 
unit mey be used. 


TRANSMITTER TUNING 
CAUTION 


‘The Model 250C covers frequency ranges outside 
the amateur bands. Care must be exercised not 
Lo transmit on these’ frequencies. 


‘Tuning of the transmitter is not complicated, pro- 
vided the few simple steps are followed in the 
correct order. Do not attempt initial tuneup with- 
out first performing the procedures for Receive 
operation described above. The follawing proce- 
dures assume that the unit has been checked out 
in Receive position, and a high impedance push- 
to-talk microphone ts inserted in the MIC. JACK. 


1. Switch the Function Switch to XMTT mode, 
and observe the cathode current reading 
on the meter. 


2. Quickly rotate the CAR. BAL. control on 
lower right corner until the meter reads 
minimum, This will occur with the control 
near 12 o’elock. If the control has no effect 
at this time, do not be concerned. 


8, Next, adjust the P.A. BIAS control on the 
back of the chassis until the meter reads 40 
ma. ‘This ts 40 ma. on the zero to 400 ma. 
scale. 


4. Now, with the Function Switeh still in 

XMIT mode, in rapid succession: 

(2) Turn the CAR. BAL. control clockwise 
approximately 30 dogrees, or one ‘hour 
in position. 

(b) Rotate the PA. GRID enntrol for maxi- 
imum meter reading. 


(c) Rotate the P.A. PLATE control for mii 
rum meter reading, ur “dip”. 


{a) Readjust CAR. BAL. control for mini- 
mum reading. 


NOTE: We cannot overemphasize the im- 
portance of avoiding lengthy tune periods! 
8148B tubes are quite expensive and can be 
damaged seriously in a short time if abused. 
Although the factory will honor all reason 
able warranty claims, we cannot replace 
tubex which have been demaged due to ex- 
cessive plate or screen grid dissipation. 
Examination of defective tubes will be nec- 
essary before factory replacement can be 
authorized. ? 


5. Before switching to the TUNE position, it 
should be noted that the meter will be read- 
ing relative RF. vutput in this position, 
instead of cathode current as it does in 
XMIT and CW position. Switch to the 
TUNE position, and adjust P.A. PLATE, 
P.A. GRID, and P.A. LOAD controls for 
maximum reading. The P.A. PLATE and 
P.A, LOAD controls will interact with one 
another, so each time one is peaked, the ath- 
er should be re-peaked until the highest 
meter resdiny is reached. There is no inter- 
action with the P.A. GRID control, so it 
need only be peaked once. 


NOTE: When in TUNE position, the meter 
reading at this time is strictly a relative 
output indication to provide a means for 
adjusting P.A, PLATE and LOAD controls 
to maximum output. This method of tuning 
the Power Amplifier is somewhat different 
and more effective than “dipping” and 
“Joading” to a specific cathode current. By 
tuning for maximum output the transmitter 
will be operating at peak efficiency, and 
maximum linearity, thus also with mini- 
mum distortion products. 


6. After the transceiver has been tuned to 
maximum output, as described in Step 5, it 
may be of interest to check cathode current. 
‘This may be done by switching to CW mode, 
inserting a CW key in the key jack, and 
momentacily rotating the CAR. BAL. con- 
trol to full clockwise position. When the key 
ig pressed the meter will show P.A. Cathode 
Current, and indicates to what power level 
the transmitter is tuned. If a CW Key is not 
at hand, a steady whistle into the mike will 
produce the same result. It will be found 
that cathode current reads 250 or more Ma. 
The cathode current reading will help indi- 
cate the condition of the PA. tubss, al- 
though other factors can also affect the 
reading, such as condition of the driver 
tube, other tubes used in the transmitter 
circuitry, and power supply input voltage. 


NOTE—The cathode current level to which 
the PA is loaded will have no bearing on 
tube life. When transmitting with normal 
voce modulation, average power input will 
be the same regardless of how high or low 
the PA was loaded while tuning. Peak out- 
put, linearity, and lowest distortion will go 
along with maximum loading. In other 
words, you will not extend tube life by 


Jonding to a lesser degree. The secret of long 
tube life is simply to keep TUNE-up peri- 
‘ads short and not tos frequent. 


For SINGLE SIDEBAND  transmissio 
Leave the funetion switch in REC. position. 
Press the Mic. button and adjust CAR. BAL. 
for minimum output. Then advance the 
MIC. GAIN contro! and speak into the Mic. 
Sct the control to the position where the 
average meter reading with voice modul 
tion is about 125 ma. With the average mic- 
rophone, the MIC. GAIN control will be set 
between ® and 12 o'clock, but it may vary 
considerably. Avoid excessive MIC. GAIN 
setting, as this causes adjacent channel 
splattering and distortion, 


For AM transmission: Tune the transmitter 
for maximum output, as described above. 
‘Then, leaving the function switch in REC. 
position, press the Mic. button, and adjust 
CAR. BAL. for 80 to 90 ma. PA cathode 
current. Advance the MIC. GAIN control to 
the position where average voice modula- 
tion produces a slight upward flicker of the 
meter reading, Overmodulation will pro- 
duce distortion on the transmitted signal. 


CW OPERATION 


(a) Invert a CW Key in the Key Jack on 
back of the 250C Transceiver. 


(b) After tuning for maximum output as 
outlined in Step 5, switch to CW mode, 
press the key, and insert full carrier by 
rotating the CAR, BAL. control. Power 
input will then be the rated 160 watts. 
In CW operation it will be necessary to 
switch the Function control back to REC, 
for receiving and then to CW for trans- 
mitting. 


(©) The transmitting frequency will be ap- 
proximately 800 cycles higher than the 
receiving frequency. Thus, when two 
transceivers are tuned to the same fre- 
quency, they will hear one another on 
CW with an 800 cycle tone, 


NOTE: The key jack requires a standard 4 
in. diam, 2 cireuil plug. If key clicks are 
noticeable on transmissions, a 47 or 5 mf 
capacitor of 200 volt rating may be con- 
nected acrons the key Lerminals for addi- 
tional key click suppression. 


| 


I MODEL 250¢ TRANSCEIVER 
C. Operation (Cont) 
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FIGURE 5 
BOTTOM VIEW 
MODEL 250 
TRANSCEIVER 


FIGURE 4 
TOP VIEW 
MODEL 250C 
TRANSCEIVER 


Use use 
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D, ALIGNMENT AND TROUBLESHOOTING 
RECEIVER SECTION: 


1. Adjustment of the RF and Mixer Coils, 
1.602, L701, L702. Feed 2 microvolts from 3 
80 me. signal generator into the antenna 
jack, and connect an AC Output Meter to 
pin 3 of the octal VOX socket. This is the 
high voltage plate terminal of the AF out- 
put stage. Adjust the 3 input coils for maxi- 
mum output. Then, connect the antenna to 
the set, and adjust the antonne coil, L602, 
for maximum AF output either on a signal 
or on antenna noise, L801 and L604 are pre- 
sel and should nat need adjustment, 


2, Adjustment of output IF coil, Z1001 (locat- 
ed in front of V10). To peak this circuit, 
xwitch the receiver to AM mode, and adjust 
for maximum AF noise output 


3, Receiver injection from the VFO amplifier 
tripler, V1, is maximized by tuning L101, 
C104, and C1O5A. However, these are alo 
transmitter adjustments, so normally they 
are not adjusted in receive mode, except to 
peak C105, the front panel control, (PA 
GRID) for maximum naive level 


4, Loss of receiver volume or sensitivity will 
normally require tube testing. Voltages 
may be measured und referred to the volt 
age chart to trace possible failure of a re- 
sistor of capacitor. Mowever, a high per- 
centage of problems will involve one or 
more of the tuhes, In the received circuitry, 
these will be: V1, V6, V7, VB, V9, V10, 
Vil, V12, V13, and’ V15. 


FREQUENCY CALIBRATION, APPLIES TO 
BOTH RECEIVE AND TRANSMIT MODES: 


The Megacycle Range capacitor is C2015, 
and is set to exactly maximum capacity 
‘when tuning the lower 500 KC of the 50 m 
amateur band. C2014 ix in series with C20 
and determines the spread from 50.0 to 53.5 
me on the MC. Range Dial. ‘the Kilecycle 
‘Tuning capacitor is C2010, and it is ealibrat- 
ed in kiloeycles from zero to 600. On the 
baek side of the VFO compartment are two 
locking type trimmers. The one on the left 
side in’ C2014, and is used for setting dial 
calfbration. The other one is C2011, and it 
is adjusted only when temperature compen- 
sation needs to be changed. The calibrator 
is required for adjustment of C2014 


CALIBRATION PROCEDURE: 


1, Loosen the locking device on the MC Range 
dial. Set C2015, the megacyele range capaci- 
tor, lo maximum capacity. Determine this 


by moving a signal on the Kilocycle dial as 
far up the 0-560 dial scale as possible. In 
other words, as the MC dial ix turned 
toward greater capacity, it will cause a 
given signal to move upward on the 0-500 
ke scale. Rock the MC dial back and forth, 
until it is determined that maximum capa- 
city has been reached. The index line on the 
panel will be quite close to the 50 me line 
on the dial. 


2. After the MC dial has been sel to maximum 


capacity, tighten the locking device. Then 
tune for the 50 MC calibrator signal on the 
04500 Ke dial. It should come in at zero on 
this dial. Adjust the VFO trimmer, C2014, 
0 it does, 


NOTE: 


©2016, the MC BANDSPREAD CAPA- 
CITOR, is located on the right side of 
the VFO compartment. This capacitor 
iy pre-set at the factory and should not 
need adjustment, 


Note that with this calibration system, the fre- 
quency cannot be tuned below 50 me as long a 
the KC dial in not tuned below the zero index. 
Adjustment of the MC dial can only move the 
frequency up higher in the band, This Is the 
reaxcn for wanting to make sure the MC dial 
{ig set exactly al meximum expacity hefore xet- 
ting C2014. 


After the above calibration adjustment has 
been made, the MC dial will read approximate 
ly correct. Aw it is moved up in .5 me ateps (600 
ke steps), the KC dial will tune 50.5 to 51 me, 
51 to 515 me, ete, Accuracy of the KC dial, 
however, will he most nearly correct in the 50 
to 50.5 me range. It will be quite close in the 
90.5 to 51 me range, and then will begin deviat- 
ing to where in the 53.5 to 54 me range it will 
be useful primarily as a logging scale, With the 
250 ke calibrator, any 250 ke point can be accu- 
rately determined, and other frequencies can 
be closely interpolated. 


ADJUSTMENT OF CARRIER FREQUENCY 
A. NORMAL SIDEBAND, with RECEIVER 


FUNCTION sct to USB position. The carrier 
frequency trimmer, C1501, is mounted on a 
bracket under the chassis near the carrier 
oscillator, VIS. There are two trimmers 
mounted side by side. ‘he front trimmer is 
C1501, used with USB. The rear trimmer is 
C1302, used with LSB. Be sure to adjust the 
correet trimmer. The normal sideband earrior 
should be adjusted to exactly 10,498 KC. 
Check audio roll-off with an audio generator 
coupled into the mike juck, and a dummy 


u 


load connected to the antenna jack. Adjust 
C1501 6 db roll-off at 300 cycles. 


B. OPPOSITE SIDEBAND, with RECEIVER 
FUNCTION set to LSB position. The opposite 
sideband carrier fs 10901 KC. C1502. Adjust- 
ment is the same as the normal sideband. 


PA NEUTRALIZATION 
1. Connect dummy Joad to the antenna jack. 


2, Sct PA tune and PA load controls to 9 
o'clock, and frequency tu approximately 
50.2 me. 


3. Press Mic, button, insert 2 small amount of 
carrier with the Car. Bal. control, and ad- 
just PA grid for maximum PA cathode cur- 
rent, Then adjust Car. Bal. control for 100 
mu meter reading. Do not hold Mic. button 
pressed for more than a few seconds during 
this adjustment. 


4, With the Mie, button prosved, and the PA 
cathode reading 100 ma, slowly turn the PA 
tune coutrel from 9 n’elock to 3 o'clock. A 
smooth resonance dip shuld be observed, 
with no rise or peak oceurring on cither side 
of the dip. Tf a peak is noticed, adjust the 
PA neutrelizing capacitor, C410, in the 
direction which climinates the peak. 


CRYSTAL CALIBRATOR 
FREQUENCY ADJUSTMENT 


Adjustment of the Crystal Calibrator must be 
made with an outside source, such as an external 
receiver that will tune to WWV. Remove trans- 
ceiver cabinet and locate the valibrator oscillator 
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tube, V18. Wrap one end of an insulated wire lead 
loosely around V18. Connect the other end to the 
antenna ter:ninal of the external receiver, Tune 
external receiver to zero zeat WWV. Now turn 
on calibrator in 250C and by listening to it on the 
external receiver, adjust trimmer capacitor 
(C1803) to zero beat with WWV. 


S-METER ADJUSTMENT 


With antenna disconnected and with RF Gain 
fully clockwise, set R1001, located un rear panel, 
for zero meter reading. Make sure no local sig- 
nals are being received. 


DRIVER STAGE ADJUSTMENTS 


1, Driver coils, L101, L201, L301, Set frequeney 
to 50.2 me, and PA grid control to 10 o'clock, 
Press the Mic. button, and insert carrier 
for about 100 ma PA cathode reading. Tune 
PA plate for resonance dip. 


2, Adjust L101, 1201, L901 for maxtmum meter 
reading. 


3, Driver coil tracking has been factory adjust- 
ed and will not‘normally require further 
adjustment. If operation at the high end of 
the 6 meter band is required, and output 
power drops excessively, tracking can be 
adjusted by turning mica trimmers C104 on 
the VFO amp,, end C204 on the transmit 
mixer stage, The trimmers should be peaked 
at the high frequency end, and the coil 
cores at the low end, with these adjustments 
repeated back and forth in the usual manner 
until proper tracking is achieved. 
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PARTS LIST 


CAPACITORS All capacity vaiues listed in pico farads. unlose otherwise specified. 


C101 
C192 
Clos 
C104 
C105 


C106 
C107 
c201 
C202 


203 
C204 
C205 
C206 
C301 
302 
C303 
C304 
C401 
C402 
if C403 
‘ C404 


, C405 


C406 
C407 
408 
C409 
Calo 


can 
cae 
Ca13 
Cad 
CaS 
Cag 
cary 
C418 
cag 
ceon 
cour 
603 
C604 
605 
rorrot 
703 
C704 
C705 
cul 
C802 
C803 


“4 


i 


002; 20% 

002, 20% 

01, +80-20 

20pf Trimmer 

4 Section Variable, Spf 
per section 

002, 20% 

Spt, 1% QC 

002, 20% 

40-49 MFD, 

450 -450 WV Elect 
002, 20% 

20pf Trimmer 

1 mf, 200 volt 

002, 207% 

002, 20% 

002, 20% 

540pf, 5% 

002, 20% 

01, +80-20 

1, +80-20 

01, | 80-20 

200pt variable, 

PA. Load 

20pf variable, 

P.A, Tune 

002, 20% 

002, 207% 

210pf, 2.5kv Mica 
20pf, 2.5kv Mica 
20pt variable, 

PA. Neut. 

002, 20% 

002, 20% 

002, 20% 

002, 20% 

002, 20% 

002, 2 
002, 20°% 
002, 20% 
002, 20% 
120pE, 5% 
001, 20% 
001, 20% 
01, 20% 
100pf, 5% 
Spf, +5NPO 
01, 20% 
01, +80—20 
001, 20% 
001, 20% 
001, 20% 
12opt, 5% 


cos 
C805 
C808 


001, 20% 
220pt, 5% 

001, Ikv Feed Thru 
O1, +80-20 

1Opé, 10% N1500 
01, 480-20 


150pf, 5% 
220pf 

002, 20% 
22 mf, 200 vult 
001, 20% 
002, 205% 
001, 205% 
001, 20% 
01 480-20 
01, 180-20 
20pt 

01, +8020 


01, +8020 

01, +80-20 

01, +80-20 
20pf 

1, +80—20 

401, +80-20 

01 mf, 400 volt 
6-30p!, Trimmer 
6—d0p?, Trimmer 
30pf, 5% 

20pt, SY 

002, 20% 

20pt, 5% 

01, +80—20 

01, +80-20 

01, +80—20 
1O0ps, 20% N1500 
01, 180-20 
150pf, 5% 

01, +80~20 

80pf Trimmer 

28 me. trap 

O01, Ikv 

Feed Thrus (7) 
002, Zev 

10 mf, 150 volt 


a0 mf, 150 volt Elect. 


0, +80-20 


C1906 mf, 50 volt 
C2001 470pf, 5% 
C2002 .01, +80 20 
C2003 002, 20% 
C2008 440pt, 2%. 
C2005 430pF, 2% 
C2006 2Ipt, 5% 
C2007 270pE, 2%. 
£2008 470p#, 5% 
C2008 01, +80—20 
C2010 5~12pf, Main Tuning 
C2011 10pf variable 
C2012 pf N470 
C2013 20pf N150 
©2014 10pt variable 
C2015 BOpf variable 
C2016 S0pé variable 
©2017 22pf NTS 
©2018 10pf NPO. 
C2019 12pf. 
RESISTORS 

RIL 12k -2W 
Rt02 47k -1W 
RW 56 

Rig 47 

ROL 1k -1W 
R02 027K. 

R203 tk 

R204. 18h —2W 
RAO 100k 

R302 270k 
R303-1001 

R401 10k 

R402 1k 

R403 27k 

Rwa 100 

R405 100 

R406 Ik 

R407 100 

RAR Lk 

RAW 1 -1W -8% 
RAO -1W 5% 
R4ll 10k P.A. Bias 
Raz 10k -1W 
RAO 100k 

R602 36 

R603 470k 

R701 27k -1W 
BIZ 18k -2W 
R201 100k 

Raz 470. 


RAMS 
R04 

R901 

R902 

R9OS 

‘R904 

R001 
R002 
R1003 
R104 
R1005 
R1006 
R1007 
R101 
R1102 
R13 
R104 
R105 
R1106 
R1107 
‘1108 
R120 
R202 
R1203 
1204 
1301 
R1302 
R1303 
R101 
1402 
Rigus 
R1404 
R1405 
R1406 
Rian7 
R108 
R409 
Riso 
RI5OL 
R1502 
1503 
R604 
R505 
R1506 
R601 
R1602 
R603 
1604 
1605 
1606 
1801 
R1g02 
Rigor 
Rigol 
1902 
R1903 


33k 
68 -1W 

dk 

ame 

41k 

Ik 

1k S Meter Zero 
470k 

100 

47 

41k -1W 
ak 

Ik 

19k 

270k 

1k 

100k 

1 meg 

270k 


1 mog AF Gain 
270k 
410k 
47k 


Sic Car. Bal 
27k 

2k 

ik 

270 

1 meg 

120 --1W 

150k 

ik 

U meg Mic. Gain 
270k 

2.2 meg 

47k 

27k 

100k 

1 meg 

470 

500 —10W 

500 —10W 


Riss = 750 10-W 
Rigos 6k —10W 


R1906 270k 
R197 270k 

R1908 470k ~1W. 
i909 27k 

RI10 27k 

RIS 10k 

RIQ2 10k RF Gain 
Rigs 270k 

RIM4 100k 

R201 470 

R203 100 

R208 «-2.7k 

R200 2.7k 

R2005 470 ~ 85% 
R206 27k 

R207 7k 


‘R2008 470-59 

2008 Lk -5% 

R210 1k -5% 

ROL ik -5% 

All resistors are ¥ watt rating, 
10% tolerance unless otherwise 
specified. 


RELAYS: 


Kl 4 PDT, 12 VDC Coil 
K2 2 PDT, 12 VDC Cail 


CRYSTALS 


¥1501 —10,898ke., Car. Ose. 
Y1502 —10,901ke., Car. Owe, 
Y1801 —-250ke., Xtal. Cal 


TUBES 


Vi GEW6 VFO Amp. 

v2 12BE8 Trans. Mixer 

V3 6GKG6 P.A. Driver 

V4 BI48B PA. 

VS G146B B.A. 

V6 6CW4 Ist RF Amp. 

V7 6CW4 2nd RF Amp. 

V8 GHAS Rec. Mixer 

va GEW6 Ist (F Amp. 

Vl0— 12BA6 tnd LF Amp. 

Vil 12AX7 Prod. Det/ 
Ree. AF 

Vi2  GBN8 AGC Amp/Reet. 

Vi8  6GK6 AF Output Amp. 

Vid JHE Bal. Mod. 

Vi5. I2BA6 Car. Owe. 

Vi6  12AXK7 Mic. Amp. 

VIT OA2 Volt. Reg. 

Vi — 12BA6 250ke. Ose. 


TRANSISTORS. 


Qi 2N706 
Q2 INTE 
Qs -ANT06 
DIODES 


DI71 ~—«IN2974A Zener 
Digot RCA 38679 
1902 RCA 38679 
pao INBAA, 


TRANSFORMERS 


TI30L AF Output 
Z40i Parasitic Suppressor 
2402 ‘Parasitic Suppressor 
Z901 10,900 ke IF ‘rans. 
Z1001 10,900 ke TF Trans. 
Z1491 10,800 kee Bal. 

Mod. Trans. 


SWITCHES 


Sl Power On-Off 

82 LSB- USB - AM REC. 

$3 CAI-REC-XMIT-CW- 
TUNE 


COILS 


L101 39.1-43.1 me —.5 ub 
L201 80484 me — 25 uh 
1301 $0-54 me 2 uh 


1g02 Tub 
L407 uh 
L402 50-54 me 
L403. 7 uh 
T40¢ IT uh 
1601 15 uh 
1602-6 uh 
L603 68 uh 
160 Suh 
Ll 75 ub 
L729 uh 


L1101 200 uh 
1.1801 17 uh 
Ligol 82 ub 


119022 uh 

L1903 82 ub 

12001 13.034-14.387 me 
VFO Coil 

12002 13.034-14.367 me 
VFO Coil 

1200317 uh 


L200¢ 200 uh 
1.2005 


GENERAL DESCRIPTION: 


‘The Swan Power Supply systems are designed to 
provide all necessary voltages required by Swan 
‘ransceiver models 240, 250, 250C, 350, 350C, 500 
and 500C. This also includes the 300 Series’ and 
400 Series commercial models, The model 117X 
basic A.C. supply is designed for an input of 117 
volts at 50 or 80 cycles, The model 280% is identi- 
cal except that it operates with 230 volts AC in- 
put. By simply changing line cords, it will also 
operate on 117 volts A.C. 
For fixed station use, the 117-X or 230-X is installed 
in a cabinet which matches the Swan transceivers. 
‘This cabinet also contains a speaker, phone jack, 
and indicator light. The complete combination is 
designated as model 117-XC or 230-XC. The A.C. 
line cord plugs into the back of the supply. In the 
230-XC, choice of 117 or 230 volts input is made 
by selecting line cords, 


12 VOLT D.C, OPERATION: 


A D.C. Converter attaches to the back of the A.C. 
supply, and converts it for 12-13.5 volts D.C. input. 
The model 14-C D.C. Converter is for negative 
ground systems, the most common type. (For post- 
tive ground systems, the model 14-CP D.C. converter 
is available on special order.) Combination of an 
A.C. supply with a 14-C Converter is designated as 
model 14-117 or 14-230 depending on which A.C. 
supply is used. The positive ground models are 
designated as model 14P-117 or 14P-230. 


With the versatility of this power supply design, a 
number of advantages become apparent. The 
14-117 mobile supply may be operated from a 117 
volt A.C. line by detaching the D.C. Converter and 
plugging in an A.C. line cord. 


The matching A.C. supply, model 117-XC or 
230-XC, may be converted easily to 12-13.5 volts 
input by attaching the 14-C D.C. converter to 
the back. This provides for portable or emergency 
operation from a 12 volt battery. ‘There may also 
be times when it will be desirable to operate tempo- 
rarily in an automobile, such as during a vacation 
trip, fleld day, or emergencies. ‘The 117-XC can be 
set_on the floor or front seat, and with the 14-C 
attached it becomes a 12-volt power supply, complete 
with speaker. 


SPECIFICATIONS: 
Power Rating: 250 watts average, 600 watts peak. 
Input: 
Model 117-X: 117 volts nominal, 50-60 cycles. 
Model 230-X: 230 volts or 117 volts, 50-60 
cycles. 


Model 14-C: 13.5 volts D.C. nominal, 40 amps. 
peak. 


EWAN MODEL let _0.C, CONVERTER ] 
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FIG. 2 PREWIRED PLUG AND CABLE, SUPPLIED WITH 14-0 


Output: 
800 volts at 250 ma. average, 700 ma. peak. 
275 volts at 150 ma. continuous. 

110 volts negative bias, at 100 ma. 
12 volts D.C. at 200 ma., relay supply. 
12.6 volts A.C. at 5.5 amps. (with A.C. input only) 

Battery Drain with Swan Transceiver 
Rec: 3.5 amps. Trans: 16 amps. average, 40 
amps. peak, plus 5.5 amps, for vacuum tube 
heaters. 


‘The D.C. Converter uses two power transistors for 
switching in a flip-flop oscillator circuit. A large 
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portion of the cost in this unit is in the transistors 
where no compromise has been made. They are 
rated at 60 amperes, with a 45 volt rating. 


MATCHING CABINET: 


Ordinarily the A.C. supply will be purchased com- 
plete in a matching cabinet as either model 117-XC 
or 230-XC. However, in some cases an owner may 
have purchased a 117-X or 230-X basic supply 
only, perhaps in a D.C. supply combination, and he 
may wish later on to mount it in a matching cabinet. 
For this purpose the cabinet with speaker and cables 
is available separately. The basic A.C. supply 
mounts inside with three screws, and the prewired 
cable connects as shown in the schematic. Connec- 
tions to the phone jack and speaker have already 
been made, Two leads from the indicator light must 
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be run through grommet and soldered to the termi- 
nals provided at the bottom of the supply. Refer to 
the schematic for clarification. The A.C. line cord is 
Iso provided with the matching cabinet kit. These 
line cords are available separately also, and come 
normally wired and stamped for 117 volts. 230 volt 
line cords are also available on special order, or the 
117 volt line cord may easily be wired for 230 volts 
by referring to the schematic. Note that the 230 volt 
line cord will work only with the 230-X basic A.C. 
supply. The 117 volt line cord will work with either 
the 117-X or 230-X. 


ELECTRICAL DESIGN: 
Both the A.C. and D.C. sections are conservatively 
designed for long, reliable service with a minimum. 


failure rate. At the same time, they are designed for 
easy access and servicing for those times when it is 


117 volt tine cord may easily be wired for 230 volts 
by referring to the schematic. Note that the 230 volt 
Ine cord will work only with the 220-X basic A.C. 
supply. The 117 volt line cord will work with either 
the 117-X ar 230-X, 


Both the A.C, and D.C, sections are conservatively 
designed for long, reliable service with 2 minimum, 
fuilure rate. At the same time, they are designed for 
easy access and servicing for those times when it is 
required, Any component can be readily checked 
out and replaced in 4 matter of moments, ‘The D.C. 
Converter and A.C. supply can be detached quickly 
from one another and tested individually, thus fsola- 
ting the source of trouble 


‘The A.C. supply is quite conventional, using a sili- 
con rectifier bridge for the medium voltage, and 
another for high veltuge. The 117-X hus # single 
primary winding for 117 volti:put, while the 230-X 
hax 4 pair of primary windings which connect in 
parallel for 117 volts, and in series for 230 volts. 
‘The switching in taken care of in the A.C. line cord 
plug. 


MOBILE INSTALLATION 
Model 14-117 or 14-230. 


12:18.5 volts D.C., Negative ground only. (Pos 
positive ground systems, the D.C. converter unit 
must be a model 14-CI’, available from your dealer 
on special order.) 


(A) Preliminary Steps, ‘The D.C. electrical system 
In an automobtte will sometimes generate high 
voltage (runsients, ‘This can be caused by the 
starter motor, the alternator or generator, or 
looxe wiring, and can represent a serlous haz 
ard to the transistors in your DC power 
supply. By selecting the best irausistors avail- 
able for the application, your Swan supply is 
capable of absurbing & good deal of uhuse, 
but there is a Timit to whal even the best 
transistors can take and for this reason we 
strongly urge that you read the following 
notes completely, and follow them carefully. 
When thie 1s done, you will find that your 
Swan power supply is extremely rugged and 
reliable. Picld problems with the 14-117 sup- 
ply are exceptionally low. But, first observe 
the following steps. 

(1) Clean and tighten the battery terminals and 
clamps. 


(2) Tighten battery cables where they attach to the 
starter solenvid and engine block. 

(3) Inspect battery cables for corrosion or wear. 
Replace them if they look questionable. 

(A) Check battery condition frequently. if the cells 
do not hold a similar charge or water level, 
replace the battery. 

(5) Cheek alternator, (or generator), and regula- 
tor connections for tightness. Also, primary 
ignition wiring, horn wiring, lights, etc. 


(8) Measure the charging volinge from the alter- 
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nator. Often the regulator is misadjusted, and 
the voltage seiting may be excessive, It should 
not read more thon 14.5 volis at normal 
engine speeds. 


Locate the power supply under the hood in a 
reasonably clear spot as close tu the battery 
ax is practical, and away from the engine. 
Particularly, keep it clear of the engine mani 
fold, and away from the high tension ignition 
wiring. On many cars there will be a good 
spot at the front and to one side of the radia 
tor, The power supply may mount in any 
position, and Is quite well protected against 
normal splashing and dirt, ‘The 117 X unit 
attaches to the car with three sheet metal 
screws, Remove the 117:X cover, and locate 
the tree muunting holes. ‘The 14-C Conver. 
ter attaches tothe 117-X with the lang machine 


In some cars it may be impossible to find 
room enough under the hood for the 14-117 
aswembly. Tf necessary, the 4-C and 117-X 
unils cau be vepurated 2 or 3 feet, and con- 
nected electrically with appropriate Jones 
plugs. 10 gauge wire is then required betweon 
terminals. 

In other cases, it may be advantageous to 
install the 14-117 under the dash, or tn the 
teunk of the car. Heavy buttery Irade with 
adequate automotive type insulation must be 
used, For trunk mounting, at least G gauge 
cables are recommended. In all installations 
the circuit breaker must be mounted close to 
the battery. Never run a long cable from the 
hot buttery terminal to the power supply with- 
out a fuse or circuit breuker close to the 
battery. Failure to observe this rule will rewult 
in a verious fire hazard! 


Connect a cable from the hot battery terminal 
to the clroult breaker, keeping this cable as 
short und direct as possible. ‘Then connect a 
cable from the circuit breaker to the +12 post 
‘on the 14-C converter unit. Next, conuoct a 
cable from the negative post of the 14-C unit 
to the ground terminal of the battery. If pos- 
sible, drill and tap a hole in the buttery post 
for a contact stud. The more dircetly the 
cables are connected ta the battery, the less 
chance there will be for voltage transients to 
reach the transistors. 


Run the 10 conductor power cable from the 
transceiver to the power supply and connect 
by color code as illustrated in the schematic 
diagram 

‘There are two ways of wiring the relay circuit 
Jn the 14-C converter. ‘The simplest method is 
tu connect # wire jnmper from the relay ter- 
tinal post to the +12 terminal an the 14-C. 
‘These posts are just an inch apacl, and un 18 
gauge bare jumper is sufficient. However, 
when connected this way, it will be possible for 
anyone to turn on the (ransveiver al any time, 
and for the transceiver to be accidentally left 
‘on, running the battery down. 19 


‘The second wiring method provides for com 
nection to the accessory circuits of the var, so 
that the ignition key is required in order to 
turn on the transexiver, To do this an 18 
yauge insulated wire must be run from 
the 14-C relay termial te the accessory cir 
cuit under the dash of the car. This wire may 
be run alongside the 10 conductor power 
cuble whieh woes to the tranveciver. The neces 
sory ircuil will be found on one terminal of 
the ignitipn switch. Your xervioe garage can 
the helpful in locating this, Otherwise, il may 
be easier tu locate the [2 volt input line to the 
car radiv, and xplice into this line, Since the 
14-C relay draws very little current, tapping 
info the car radio ine will not matter, regard 
less of which side the car radia fuse is on 


(F) Speaker Connections. ‘Ihe two conductor lead 
coming from the Jones plug goes to an 
external ypeaker with 3 ty 4 ohm voice coll. 
‘This speaker may be one already installed in 
the dash of the car or under the dash, and @ 
selector switch may be installed to switch the 
speaker over from the car radio to the trans: 
ceiver. 


VOLTAGE REGULATION, 
MOBILE OPERATION 


Iu D.C. to D.C, converters designed for mobile 
operation of Transceivers, it ts important to note 
that output voltages will be related directly to the 
D.C. input voltage. The Swan model 14-117 supply 
ig designed vo that when input voltage tx 13.5 volts, 
output voltages will be at nominal rulings, the same 
fag with 117 volte A.C. input. Therefore, when Trons- 
ceiver Tuning is performed withaul the engine run- 
ning, it must he recognized that operating voltages 
will be considerably lower than normal, and meter 


readings will be less than with the engine running. 
In sume cases, input voltage withant the engine run 
ning may be as low ax 11.5 volts, resulting in stil 
lower meter reudings. Tf die D.C. supply were 
designed to deliver normal output voltages at L1.5 
or 12 volts input, then they would be dangerously 
high with the engine cunning. 


“The wire aize and length of run from the battery to 
the 14-C cunverter is also an important factor gov- 
erning output voltage from the power supply. ‘The 
Saltage drop across these leads should be kept rea~ 
Nonably emall, 10 gauge wire ix supplied with the 
14 converter, and is heavy enough for average 
runs of 3 to 4 fect, Vor lunger runs it would be 
advisable to use 8 gauge, while for trank mounted 
power mupplics 6 gauge or even 4 gauge ix recom: 
mended, It should be noted, however, thal the really 
important factor in determining wire size ts how 
much input voltege 18 delivered to the 14-C module 
during average voice modulation, when same 16 to 
18 umperes are being drawn through the wire. In 
‘TUNE position considerably more current iy drawn, 
‘as much as 38 to 40 amperes, and the voltage drop 
may be quite hih. However, this 18 not a particular 
handicap: in fact, there is a definite safety facter in 
having # rather poorly regulated input which drops 
when you switch to TUNR. There 16 no reason to 
be unduly concerned about this drop, since the elec- 
(colytic capacitors in the power supply have wmple 
storage capacity to provide good dynamic regula 
tion during voice modulation. 


‘To summarize: ‘The best way of determining if the 
battery leads are Jarge enough in to measure input 
voliage at the 14-C terminals while voice modu- 
lating. If the vollage drops less than 1/2 volt when 
speaking nocmally into the microphone, the leads 
fare heavy enough. If the drop is more than 1/2 
vol, the leads whould be larger. I Inally, do not 
expect full operating power unless the engine ig tun- 
ning, and the generator iv charging properly. 


— a 
POWER SUPPILY WARRANTY POLICY 


‘The normal guarantee on 
your Swan power supply is fur a period af 90 days 
from date of purchase, und covers all components, > 
material ond workmunship. In the case of transistor 
failure, however, the warranty o:t them will be void 
if inspection proves that high transient voltages from 
the automobile were responsible. We will do all in 
uur power to be fair and just in this determination. 
‘The warranty card must be filled out and mailed to 
the factory within 10 days from date of purchase. 
Do not ship a unil tu the factory for servicing with: 
‘out prior authorization. Check with your dealer first, 
faz he may be in a posilion to handle the service 
work more quickly. This warranty is void If the 
equipment has heen misused or damaged. 
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SCHEMATIC DIAGRAM - SWAN MODEL 2 


0C SINGLE SIDEBAND TRANSCEIVER 


